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ii) - [ (CH2) p — N R 4 ] q-R< pii3-4TfeO. qiiO- 
4T&D. fccfctf R4&HT&&) , 

iii) - (CH2) P -NR4 3 + (iC^K pti2-3-?&D, 43 £ ZS R 3 ii ^/b 
-£&£) N 

NH 

iv) -(i-NR 4 2 <it«K R^fet^^Jl^ifc-S) 

Tb^^^^ckDji^^ti^. m^m 5 2 ie®cc7)^%o 

5 8. fuieflgSliCfe^T. 
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(21) nmW- 1 1 - 50 7 0 31 

a) Rifccktf ftifftMLt, 

i) fi&fa£fcii— g|PFfi&ftKDC2 -C24«D7;l/^;l/S. fc<fctf 
ii) 

b) A3«i, -0-T$>«9 ; 

c) n = 0-8T^D ; 

d) o = o-8-r-fe^ ; 

e) m= 1 frZ 2 ; *5<fct>* 

f) R3ti % - [ (CH2) p — N R 4 ] q -R«1?&5. i&&®5 7fE*t£>3Hric 

5 9. MlBflgg^fel^T. 

a) R^XtfRHt, ^n^n^VtLTs 

i) fS^P^/cti— tHPPISfP(DCi8 7'7l/^r;l/S. 

ii) g&fn^fcfi— gp^fi&5ftioCi67';l/4 i ;l/S, fc^tf 

iii) ^Z/i/A/ 

6 0. mumnicio^x. 

a) Ai*3<fct>*A2{i % MT^fc-O-T&D I 

b) Ri«\ tSftJCi6S/c(iCi8©7';l/^;VS , Tj^D. *3<fct>*R2{i. -OS? 

c ) n = 0 D ; 

d ) o = 0 Tfe o ; 

e) q = 0T*^!? ; *5<fctf 

f) R<{iHTfe5, i»^5 9iBttOJBJ0Dfto 
6 1 . BufEfltgJCfe^T. 

a) Ri£>£tfR2te, ^n^nJteLT, 

i) ISlPSTcJi— g|PFISai<DC2-C24(7)r;l/^;l/S. fecfctf 

ii) ^>v7l/ 



-21- 



(22) #a¥ 1 1- 5 0 7 0 3 1 

b) A3(i s -CO-O-TSD ; 

c) n = 0-8tfe!) ; 

d ) o = o-8 -e$> k> ; 

e) m= 1 fr£> 2 3T$>D ; *5«fctf 

g) R^ii, - [ (CH2) p — N R 4 ] q -R<m, §i^l5 7iBM<93M; 

6 2. fuieflgHJCfct^T. 

a) Ri&^tfRzJi. ^ft^ftSfoiLT, 

i) f&ftmfcii— 0|PpfSfnoci8T;i/^;i/^ 

iii) 

6 3. MfEflaMfCfcl^T. 

a) k^HS&TS A^ii. M73^t-O-T^0 ; 

b) RHi, fiaifPCi6SfciiCi8(OT;l/^;«TfeD. fe<fctfR2(i. 

c ) n = o o ; 

d ) o = 0 D ; 

e) q = OTJ&D ; fe,fct>* 

f) RMiHT'^S. M^m6 2tBM<Dffifffla 0 
6 4. MfBflgflfC&^T, 

a) Ai&cktM? f^77^^-0-T?^*5 ; 

b) Rifei;t>*R2(i. IS3RJCi6^fe(iCi8©T;I/^;l'»-efet) ; 

c) n = o-e$>9 ; 

d ) o = 0 D ; 

e) q=0t$t) ; fe^tf 

f ) R « «: H T* & £ . 5 9 IB«<0^^ 0 
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(23) f#S¥ 1 1- 5 0 7 0 31 

6 6 . MbB^^a^ v 35? * u*-^ KTfe§, m&m 6 5 lem^^^o 

6 7 . MI2lgJI*^©-ia#lafi : 

H 2 C-A 1 -R 1 
H(^ — A 2 — R 2 
H 3 i- (CH 2 ) „-S + - (CH 2 ) Q -CH 3 

(iH 2 ) m -A 3 -R 3 

Aifcmni, IrI— ^fcii^D. -0-CO- -0-. -S-CO-lfc 

A3t±, -o-. -o-co- -co-o- -s-. -s-co- -co 

-S-. -O-CS- -CS-O- -C0-NH-. -NH-C0-. -C 
S-NH-. -NH-CS- -NH-C0-0-. -NH-C0-NH-. - 

o-co-NH- mrcteWte^-f ; 

Ri*3<fct?R2(i N m—&1tl±m&*). H. ^^t±Ci^e>C23<Ofi&5ftf*^:ti— gp 
^$&m(D7)V*}ll£t£l±T^}l*;\s-<J&r). fc/cL, Ri *5cfctf R* < £ 
io&i-rai&< ; 

R3&. Cifr6Ci2£>7/l/^;K T^;l/3vK r;l/^U— ;K ^fns/^U^f 
R 3 ii. - [ (CH2) p — N R 4 ] q-R". 
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(24) 



^¥ 1 1- 5 0 7 0 31 



- (CH2) p-NR4 3 + . 

H 

-i- C (CH 2 ) „-NR 4 ] q -R 4 

NH- [ (CH 2 ) P -NR 4 ] q -R< gcfcfct 

-C-NR 4 2 

rru n&£tfoteO;^e> 8T&9. /cfcU m^lT^Wo (m+n + o) > 

6 8 . Mtsu ^v-A^osiM^H^ ^ yDmmwtmmm^m^^tt^ 

^10:5: li^6 7fB*c<W?£o 

6 9. tuf2t:^^>Dil^^lf^^>D3-7j$>^. 6 8 f 2lg<Wr£o 

7 0. tufSM^'l4%H^ Si^^^^O-^fe^rJDOPE^^^^^.fcO 

7 2. MfeJ!B®^fel/^T. 

a) Ai&cfctf A2ii. ^ti^n?4i£LT. -0-. - 0 - C 0 -fe «fcD*- S 

r>3iiR£*i ; 

b) Ri*5£tf R^ii. ^tl^mfciLT. 

i) g&faSfcfi— gP^fgfO<7)C2-C24(r)Mb7j<mS. 

ii) -Ov/K 

iii) ^x^.^-;l/ 

c) AMi. -0-. -C0-0- - S-*5cfct>-NH-C 0-7>5&£8¥ 

d) R3« N 
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(25) Wm.W- 1 1- 5 0 7 0 31 

ii) - [ (CH2) p-NR 4 ] q -R< (i^. p(i3-4tfe^ q ii 0 - 
4t-feD^ fe.fcUPR'iiHT&S) . 

iii) - (CH 2 ) P -NR4 3 + p(i2-3T'fe9, *5<fctfR3 ti;*^/b 

NH 

iv) -<!i-NR 4 2 (it*, R 4 tt*^;u-e&£) . 



7 3. iiufEJ3gJ?ic:fc^T. 

a) Ri*5cfct^R2(i % ^nfn$64LT, 

ii) 

b) A3ti. -o--e&t) ; 

c) n = 0-8TfeD ; 

d) o = o-8-efeD ; 

e) m= 1 frh 2 3T&D ; *5<fctf 

f) RMi. - [ (CH2) p-NR 4 ] q-R4-efe§, li^7 2fEtt073^ 

o 

7 4. MfEflgSti^^T. 

a) Ri*5<fctfR2 ii. ^n^ft&jfcLT, 

i) ISfti^ feti— gp^l&jfti<D C i s 

ii) fl&5fti^/-ctt— SFf ; gafDOCi6 7';l/4 i ;l/S, fe<fctf 

iii) ^>zs>\s 

7 5. HUfEflgMiCfel^T. 

a) Ai£>£tfA2ii. M7j £ - 0 - T? & 9 I 

b) R 1 ii. gSfPCie^fciiCisO^l/^l/STfeO. *5<fctfR2 ii^> >7l/ 
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(26) l 1-5 0 7 0 31 

c) n = otfeD ; 

d) o = 0T$>D ; 

e) q = o~e&9 ; *5«fctf 

f) R*ttHT*5, ^^7 4fe*©^o 
7 6. mtdmnicis^T, 

a) Ri*5«fctfR2«\ ^-tl^n&iELT. 

ii) -^>v7l/ 

b) A^li-CO-Ot^D ; 

c) n = 0-81?$>D ; 

d) o = 0-8T*D ; 

e) m=l^B2 3T^D;^tf 

g) - [ (CH 2 ) p — N R 4 ] q -R4-efe5. 11^7 4121^ 

o 

77. fufasgajc&^T. 

ii) fflQ&ttli— $Ffmm<DC^6TJ]s*>\/M. IS&Zf 

iii) ^>v/V 

K>M^tl, 35&Zfm = 5tfe§, Ib^7 6lB«g0^ 0 

7 8. MfEfliSKfe^T. 

a) Ai&^tfAUi. M^fcfe-O-TfeD ; 

b) R 1 ti> mmC^6l£rcl*C^B(DT>]/*>VMr*&^), *5«fct/R2 

c) n = 0T$>9 ; 

d) o = 0^0 ; 
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(27) 1 1- 50 7 0 3 1 

e) q = 0T?&D ; fccfctf 

f ) R«tiHT&£. il*^7 7fE«<D^o 

7 9. mummz&^T. 

a) A'fccfctf A 2 f£. M#£&-0-TF&9 ; 

c) n=0T&D ; 

d) 0 = OTfeD ; 

e) q = OT&D ; $5^X5 
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(28) n g¥ 1 1-5 0 7 0 31 

££?fc. (delivery) ^^/c«ft#0fPO^ffl^^i:^^o mc 

ti £ t±££*&* t m& £ nrj: ^ t mm^m^mmm^ £ *i § 0 

ntt^o ?-<DO<oM, ^-T/VX-^^ — (Cepko Cell 37:1053-1062 
(1984)) , MMls-K7$—V0> F£<DP&&& (Myers 
273,085 ^(1988) ; Wu H, J.Biol. Chem.,263 : 14621-14624(1988) ; Vestweber 
m, Nature 338: 170-172(1989)) <DffflO«k 544^ W7^o-f ^A/T 
^So m^mm^cDDN ACDm^m^^^ti^yiy 31^7^3 y (Capecchi m 
, Cell 22:479-488(1980)) ^MM^U? h xntfU—is a y (Potter ^, Proc. 
Nat. Acad. Sci. 81. : 7161-7165(1984)) <D £ o *tll^7/a- tt'gtsyj 
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(29) mmW- 1 1 - 50 7 0 31 

St>$)5o £ z>ia*mtti1&ft<DWm (SheaH, Nucleic Acid Research 18(13) 
3777-3787(1990) ;MacKellar m, Nucleic Acid Research 20(13) : 3411-3417( 
1992)) ^D-v/^-F (Stevenson H, J. Gen. Virol. ,70:2673-2682(1989)) 

fcfcgB^nrv^o (Feigner^, U S P5, 264, 618(1993) ; Eppstein^, U 
SP4.897,355 (1993) ; 4oJ;t>Wang Pro. Nat. Acad.Sci. 84: 7851-7855( 

1987)) o v#v-i±MM*&m?zm&&znb<Dtyn<D^mc&±Lrcmfe 
43 cfc r5 <fc ? & y # y - L.(Dmmmm^mm\ tr zctttasmttZo 

mm(D&z>mm±. ^^rU^;v^^yT^-^;i-^y—fVT^y( "dope 

p h <k to y F y — a o@f is-a-a «c flB £ n £ ^ . y & y — a £ :n y f y 
-AMfc©Bk^{E5iL. *g*WJcyyy~A(Ort^**BBWrtK:BaSSrr*(R 

opertH, Biochem. Biophys. Res. Comm. 183(2) : 879-895 (1992) ; iocfctf Ju 
I ianoH, Antisense Research and Development 2: 165-176(1992) ^#£8) 0 V 

^y-A*oxfn-;i/tft <fc < ^ne>tiTt^o — y #y— Assyf <dx 

xo— ;l/<£>#i£ti in vitro, in vivo M:7alc*5i^T3^142fiti£So nl/Xfn 

-/i^tf* ^ y D 3 (Dcfc 5 wailSNM^^ty^^oKiag^/fcfe^y #y- 

t)m%T*&%Z £^$g^£*iT</^(Janoff ^ U S P4. 721, 612 :fccfcD*4,891 
,208) o LfrU fe^@ttcOSgH^mi^y^y-A^J{C*5^Tti. ^<D<fc 
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(30) 1 1- 5 0 7 0 3 1 

c<D±i^^mn. N — Cl- (2, 3-^1/^;^^^) r/Pl^KI -N 
, N, N-h'J^f^yt-^A^D^-rK ( "DOTMA" ) ^Feigner H 
iCX-oTm^ZtiT^Z (Proc. Nat. Acad. Sci. 84: 7413-7417(1987) ; US 
P4.897,355 &#M) o Ty^'v AS^-T £#^>ffl§gSlte U 4? 

^>fci6{cffll^n§o cn^Oi^JJCfc^T, DOTMA(i ^fSfi^JiC DN Ai:S 

is l t»^b <d~? 4 -fxic turn l fciiga £ ia^-r & c t an? tr § -r * >wmn 
-dnammmu I»»a§DN A(7)^*^t>/*ce>-rc: t# 

SiSM^^^tlTV^o cne>e>S!»jfc:t±. DOTMA», i. 2-e 
X (^Ix^/l^^X -3- hU^W^-*) 7p/*>( "DOTAP 
" ) (Stamatatos ^, Biochemistry, 27:3917-3925(1988) ; X^jVB.XDmfti 
femmW (Behr If.Proc. Nat. Acad. Sci., 86: 6982-6986(1989)) ; £><fctf 
-fc^/Vh U^/PT^— >)A7n7^ F(Pinnaduwage m, Biochim. Biophys. A 
eta, 985 : 33-37(1989)) (WTfc#E LeventisH, Biochim. Biophys. Acta, 1023 
: 124-1 32 (1990); Zhou Biochim. Biophys. Acta, 1065: 8-14(1991) ;Farhoo 
dm, Biochim. Biophys. Acta, rm: 239-246(1992) ^^t/GaoH, Biochim. B 
iophys. Res. Commun. , 179:280-285(1991)) #&£ 0 l^<o«I^lcfffl 
*efr5*^>ttfli©t£:ti, D O T M A (G i bco BRL, Bethesda, marylandh D 
OTAP (Boehringer Mannheim, Germany) „ $s£Zfl, 2 —>*7 3 - h 
'J^f/l/T^-^A^n^X "TAP" )(Avanti Polar Lipids. Bi rmingham, 
Alabama) jb^feSo LfrU zn%(Dyy^-V2±^*y^mm<D0<liMMm 
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(31) 1 1 - 5 0 7 0 31 

*ru myitis &zfmtuc< <, f^ z pmm.^-t>mic^<mm^tix^^rc^ 

fca^iM^tlTl^S (FelgnerU, J. Biol. Chem. 269(4) : 2550-2561(1994)) 
o ftP^-T. Morris-Natschke (J. Med. Chem. 36 : 2018-2025(1993)) ifiM 
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(32) ] 1- 50 7 0 31 

ST ) 4oJ:^^W»rtSS^ffl»J^LTO^n^^ffl{c^-r^ 0 oti 
>y F ^ WT 3 ^ U -ir n y ¥ F § 0 

H 2 C — A 1 — R 1 
H(t— A 2 — R 2 
H 2 i- (CH 2 ) „-S + - (CH 2 ) D -CH 3 

(iH 2 ) ra -A 3 -R 3 

llT, AifecfctfAnilSI— SSfciiM&D, -0-C0-. -0-. -S-C 
O-^/cti- S - ; 

A3&-0-. -O-CO- -C0-0-. -s-. -s-co- -co 
-S-. -0-CS- -CS-0- -CO-NH- -NH-CO- -C 
S-NH- -NH-CS- -NH-C0-0-. -NH-CO-NH- - 
O-C O-NH-fftWft ; 

R3(±r^y^ ^y^-F. hv^y'^v, fh7^f Ktb<(i^>^ 
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(33) I 1- 50 7 0 3 1 

^y°^F ; & tci* 

- [ (CH2) p — N R 4 ] q -R^ 

- (CH2) P -NR 4 3 + , 

H 

-i- [ (CH 2 ) p -NR 4 ] q -R 4 

r!lH- [ (CH 2 ) P -NR 4 ] q -R 4 

NH 
- ^ -NR 4 2 

lCT, pt±l~5. q&0~4. RH±7kmm?& L < li C 1 ~C 4 OT^/l^ 
m, n*3<i;t/o{±0~8. flbrn^ 1 *5<fcrjm+n + o^3 

*Rmic&%mmzcn*>(Dm&i*&rcitm&i* (conjugates) tm^mcm 

mi (iDOMC ATOP&^rj^-H I V7>f-b^ (ant i sense) * U dT? 

y u*?- K**rr£ u ^y-A»joy-r;i/x»j^^-r 0 

02liDODME C A P <fc tftnL- H I V/Vf-feyXtU rf? y U^*^- 
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(34) ftmW- 1 1- 50 7 0 31 

04(iDODMEHA PtfctiDOMHYTO P ^t/^tl^^i/i— H I V7> 

njugates) <Dmi&f&ft&&Zf/3:rcltmM<Oj&frt ttfffflt^ £ £(C<fcoT£ 
feet die. l l<7)7;l/+;HM^tt § 7 U § c 

mm&&<D • "i^^^'I^O (amph i ph i I i c) " «\ tm^ittfflt^ti 

y feJ;tf^KMX7 7f^l/3 y > ( "D 0 P C " ) ; fe<fc 
tf^*lx-f;l/jfcx:7 r^/l/i^y— ( "DOPE" ) <D<fc 5 &^*iP> 

m (sense)" «K < £ & &ft&fcitm&mmffm 
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(35) nmW- 1 1 - 5 0 7 0 3 1 

%&£± • ~&fctt n izm%i,^ty¥Wft&&rcimm. in vi 

§-ioii^I«t5„ Zir-> ( "A" ) ( "T" ) £ 

ftti^^/l/ ( "U" ) £*h^U >?T~y ( "G" ) Iti/hi/y ( "C" ) £ 
*f-a-T£ 0 #!JxJi\ 5' fr£>3' ^P^ClB^JG C AU^t§Wi:3' fr^ 5 

tk~??X ( " (+) " ) ^fcit "-tr>x" ifccfctfM^^tx ( " (-) " 

^i^(compiex)" it=:ix±(Dit^(Dimm<DW)mm, mn-f* 

DODMECAP : "DODMECAP" (i 1 , 2 - ^^t^;!^^- 
3- (N- (5-tKn^M>f;W -N, N- ^d;^ 

DODME H A P : "DODMEHAP" It I , 2 - ^^t^I/^S'- 
3- (N- (6-t:FD^>A^>;i,) — N, N-^^^PT^^-^) y*UJi 

D0MCAT0P : "D0MCAT0P" (iS- ((2, 3 - i>^^iy?V 
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(36) 9f S¥ 1 1- 5 0 7 0 31 

D0MHYTOP : "DOMHYTOP" ( i S — ( (2, 3 - v^4^-r ~>/l/ 
tti/) 7°nt°;l/) -S- ( 6 - k: ^^l/X/I/tw^Afei 

tpe n e. <dm£{**5 £ / s m u*-r & 0 

POP C : "DO PC" lti/*U^frfrX7T?-i'frny>%W%-rZo 
DOPE : "DOPE" fcty* W/l/afcX? t?-Z?)\s3lZ S—frT ^ 

^y-fepy tf K : U -fen y tf K" li^U -tr U y^&*mtZ>mffltiL<Ott 
rvy F^zkrz^ : K^/l/-:/" «^y -b y >&fcl£j&S&>mmm : ¥-(D l 

^fP7'J-/b : "^fn7'j-;V" fct, flRWfif PP3:;tei± try >vl/£><fc 5 

o 

^\fP^^U^ : 0U*Ji\ tf^ V ^\n;k if p y *J- ^ tclttfrfr V S<D 

U#V-A : "y^V-A" «^0-fi®{cgB^J?n/cM^140J3g»^e> 
mmztitc : "Bmznfc (modefied) " (iWcittfflt^n^t?, 5«c 

m« Affile o <d im<t*&if rc^m^mm-r & 0 n n h it * x * ^ 

*^xx^/l/^#fi*x*P^*a:--K *x*h'Jxxf;K ;*^;l/*X** 
- h cfc # X * a x— h &^ts 0 
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(37) n%.¥- 1 1-50 7 031 



OB EHYTQP : "0BEHYT0P" ti S - ( ( 2 -^l/i/Astti/- 3 
OBECATOP : "OBEC ATOP" tiS— ( ( 2 — ^i/A/tti/- 3 

pa : "oa" i**u^>m*m$£'rz>o 

IBM : W (i«i(t'©?^l/*f KISS (A, G, C, TSfc&U) 

* - y a- « j©?* sctt-r & o 
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(38) 1 1- 5 0 7 0 31 

Tftftt^dtliM® "M^(fusogenic)" $3M4fc LT^sn&h n*«|ti 

HaC-A^R 1 
H(l:-A 2 -R 2 
H a i- (CH 2 ) n -S + - (CH 2 ) D -CH 3 

(iH a ) m -A 3 -R 3 

I 

I (c J; o t^A ?>ti§f t t 3 ; l ja± 

(CH 2 ) „-S + - (CH 2 ) C -CH 3 
(lzH 2 ) m -A 3 -R 3 
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(39) WfK¥ 1 1- 50 7 0 31 

a i <fc t>* a 2 « ^ u -t u ^ 'l4JiiM<9^i^iittt-r s 0 a i *> £ 

A2(i[5|— SfetiS**}. -O-CO- -0-. -S-CO-Sfcti-S-T? 
^SCfcmSo ^fc^^m^i. Ai&Z&AKDMfiW-O-'V. Rife 
<fct;R2^-CH2-g|5^^LTAi4o<J;rjA2^^LTV^SiI (C 1 6~C 

top. ^rcit^r(D±i;i^>mmmw, domcatop^ mmmi^— 

coMk7j<^fi(7)M^^^k$^^^-efe§ 0 #j*_ti\ a2^-o-tr2^h© 

5icmtLtc&<D<D^T*mcftMftlk&m*0B EHYTOP, gfcli^HiflW);*? 

OBECATOP 7fe5 0 "tti^timfam 43 £tf D 
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(40) WmW- 1 1-50 7 0 31 

R3i±-0-. -o-co- -co-o-, -s-. -s-co- -co 

-S-. -0-CS-. -CS-0- -C0-NH-. -NH-CO- -C 
S-NH-. -NH-CS- -NH-C0-0-, -NH-C0-NH-. - 

o-co-NH- &rci±^teT&vm&A**frvT^*ti^*>'mmti& 

ym%m-£.tett^fo (con iuqates) 

. t'Jn^WF, ^(drugs), *rt£%S. taf*. &m-f 

H PCT WO94/05624 
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(41) #gsp i 1 -5 0 7 0 3 1 

— Iffc: &%ftMizttTZmTi<DmmT*&X*xn?-*3L-- ^JLZV*^ FT* 
iJP^-T. ^-y df? Lx^-^- Kti R NA-efcDNArtJ:^ R NT— tf 
(RNases) ^^-T^Stnil^WcfeD N Aj^cfc 92? 3; ^MTa^Wffl^^U 

rf? ^ i^-^ f&. «^cii, mwt-?2>fr%rci±mmt-?z>jzzu*?-Fm 

^tltv^ 0 m*V rf 5* ^ u^-^- Fii^Wtc U-trr/^-^x hlfflflgfcrfc^T 
£;^TJ;*3o £<D£5%ffffiWJl;}: h^XXi^a ^fc&T^-fc:^ 

office ck§^. mti±aim-v&% 0 *V uytzux^Ftfyy^^x 

L<«#J1 5^3 O^^lx^-^F^cOS^Tfe^o 

o ££>Jc. TtV^V. ^77'>X urw. ?-^jy%s&x$v 

^O^^^^^PM^^^^^ffli/^Tfc^i/^o Goodechi 
Id m, Bioconjugate Chemistry 1(3) : 165-187^(1990) 0 #^-:*>"ftJ§BMii A3 
43«fcaVS/£iiR3^/fLT3' -OH$fcii5' -OHlC^t^ctm 

fD*X* p ttJu— h Sg^kifett £ 0 * fcli S HC^rt L TftJH% £ ? ^ l/^-^ 
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(42) 1 1 - 50 7 0 31 

II. ^^y'feflilg^glj 

-^ttSmg^f* (conjugates) fr£>&5*\ 3;fc«:#^>14BgJC££^? 
s JW«*fe«K*{b1ft^©<k«5«:7kjS5». *5«fctfy#y-2^ ^QX7i 

iii. v#v—i±mm 

flgS^^(i^y-b;Ht^nfc7j<'|4a)l^ (aqueous volume) %^t?flgK— M/S 
*^L7£^K:KCfe«5g©^SI Cr&fo^ #^*^y #y-20 
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(43) f#a¥ 1 1 -50 7 0 3 1 

ngham J. Mol. Biol., 13 : 238-252 (1965) 0 ^ti^CD^mt— 

~*ymmM (mx-tf, *xyr^;l/^U-fc:n-;K *xyy?-i/v K^(pho 
sphaticid acid). ^fciimimT^y^V ymMMmm cD£ 5 ^ftilO^ftJ 

^W{cU^y-A{i^^>J§iH^^fli«W;bi:b^9 : 1 fr5 1 : 9T^0 
2 0 0: 1 - 1 0 0 : 1 £?£L<t±#J 160: 1 T$>& 0 
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(44) 1 1- 5 07 0 3 1 

iv. ak^HQ H ^v-atoj 

l * < O^OSiift (amph i ph i I es) ti p H <D\tm ttti £ <Dffin.%mt2&2> 

e> <onm*mt z & % c t it & v \, Mf^fw p h <Dim £lt^ 

»Wl>D0PE{:7°7X^tLfc7S/l^to (Feigner m, J. 
Bio. Chem. 269 : 1-12 (1994) #M) 0 

ife^1£(fusogenkity)^«&£Oict£i£o(Ropert Biochem. Biophys. Res. 
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(45) # S 3 ? 1 1 - 50 7 0 3 1 

Commun. 183(2) : 879-85(1992)) 0 ig^fc p HMtOMiitlStiDO P E 

ic&VUBlc&.feTZC LffT^Zo Liposome Technologies, CRC Pres 

s,^fr# Gregory Gregoriadis, ed. (1984) #I 8 

m&(DBm~?&z>o mmit. mmm. #y*— ;k -t?^>, $g 
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(46) 1 1 -5 0 7 0 31 

vi. zttfflii 

^/HbLfcu^v-A^^^^ij^fflasrtgBiM^-e^^o h i v«jscw 

ffi&1#lc$?igfcr&£t^#Jfci\ SEQ. ID. NO. 17^5n5*X*nf* 

l±frib%iZ> 0 £<D^y rfp^l^^KliH I V REV ^V;^I^3-Ht 
§SEQ. ID. NO. 2t^f>ti§mRN ABE?iJ£*i*Sfi^&£o (Peters 
on^, OTP C T£BH#^ WO 9 5/0 3 4 0 7 #18) 0 

^B^fi^mm^W^^fe^J^T^^J^rilLTJ: D <fc < I)j??ns^ 
HWJ 1 

h A : D o m h v t o p (D7n7^ FlOj^j 
lK5©fllt¥1f JtmTLtz 2 5 0ml (D^S77Xn^t% 120ml <D h/l/X^ 
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(47) 1 1 -50 70 3 1 

tel. 92g (3. 6mmol) 0) i/^Vfi/A/W -fe V > ii/>f~*>r % #/l4±) 

^mm^^rco c<Dmmic3. 54 g ao. 7mmoi) (Dmmtfiimis&Tjz. 

80 g (10. 7mmol) <D h V 7 fr&xy -4 >£r?^bQU JKfSrM-a-^^rS 

u^$--?mmLT&&mfa*mrco commit hfr^izmmzit, mm<Dm 

{ti-hVyi+T:- 0#fc*#>U m7mM^?*z/yl±±X&m^ J £. n-^U-i 

*«i/y*^6 0 (E. ;*/l^*±, F-T^) ±T:7^^>:x77^A^ 
u-?h>f"77J—K&<0. 1 0 0ml<7)A^x ^v^>^ 1 

MLfco &ftm (8ml) £riti6. Wm^u^h^^y^f- ( "TLC" ) T'X 
>U (->U5&y;K ^+>->^5%@t^^;K Rf = 0. 5 

9) %^&ftWrtty 0 ~?iLrc o y°~jiznrcidm*u-$ v-zl^mu^ 
MQ~ricmmi;Tmm&}iUm(D 1 , 2 - v-n^+t-t^/I/- 3 -r/n^e- 1,2- 

Xf7^2. 1, 2 -O-v^-^^^l/- 3-^^-/1/^^-- 1 , 2-7° 

^S^Jffir«^li^/c2 5 0ml (Dtimy^X^tp-V. ^^h^b KD77 
>1 OOmltc, 7-t$^l, 2 - O-^+ff^l/- 3 -7nt- 1 , 2 
-yo;^y^-;l/ Uf'^U?)) 2. Og (3. 3mmol) M^tfc 0 
oc7)^tC2. 33g (33. 2mmol) <Dt^ h U yl*^** Kffcfcfcfln* 

fcttm&yB*&M.i*— ««H¥bfco s^tlc o>y*y;K ^^>^5% 

WKxf-;!/) T^e-^-b. Si£?£JC4 9 0mg (7miD0l) <Dth'J , )Af^ 
h^^F^iiijPbfCo 3Bf^. ig£^«S6U I^50mlOfF7t:F 
077 >T*5fc# L /c„ fb^ L fcMM^ n — * y -x;^ W ^ --»£Tteil*?g 

?££fij*g?7" h V yLMmm 2 5 m 1 -e 2 lel^LfCo W^ffl^M<^S?^* 



-47- 



(48) nmW- 1 1- 50 7 0 3 1 

mimm£LTm£j& ! &i*mrco fflM(i>";*y;i/6o (e. */i^*±. f 

•Y^y) ±. ^-9->4>^Ji^;l/0^6 1 0%tOSPg^BB (step gradiennt) 
»§A7A^D7f^77^-»t, M^LfCo ^jli^46. TLC 

^f^/l/- 3 -^T-Jl^Jr- 1 , 2 --?U7\l/i/*— ;V^iR^9 0 %-£i#fc 0 
Xf7y3. l, 2-0-v^-fr-r->;I/-3- (S-^^-;l/) - Ce- 
ll Kp^->^ Fg)j^ 

^5<0}«#1# £ il^SP^Ii^ 2 5 0 m 1 <£>2lJ@c:7 7X3^T\ 
12 0m lie. 7t=l*(Dl, 2-0-v ? ^-9-^>7l/-3-p<^7l/^^- 1 , 
2-7°n;^^-^ Uf77°2J;f)) 1. 0g (1. 7 5mmol) £rr£ft?£-£ 
fc 0 £<Dmmc3. 1 7g (17. 5mmol) <D 6 U^^^VS — Jl%:J)U7L, 

ZVmmZtl 3 5°C-C3 B^WLfco ^fe^a^rMic^U n-^U- 

n*;l/ A tc^gftlU 3 Om 1 OlS^P^7K"e2lH]^fe#Lfco ^notfvmg^ 

0 (E. F-f^) »^A7A^D7h777^-^l^ 

tC 1 0 Om 1 M^T 10 0ml <£K\^><t> 1 0 %S^:n^/K ltt£ 

8%t-DOMHYTOP(DMf/Co 

F B : D omc a t o pepy'w?^ F^D^ 

^soisf^if tmm.nw^m^rc2 5 o«77X3^t\ f/uo 1 2 

Om 1 IC. l , 2 -O-i/^y-fz/fo- 3 1 , 2- 

7*D^>->*t- ;l/ (^— FA. Xf 7 7°1 *5&Zf2(D& 5 (CHS) 1. Og (1 
. 7 5mmol) 3rjgB?£-£fco C«t3. 4 1 g (17. 5mmol) ©6-7*n 
^^4^>iK6-buromohexanoic acid)£:i&taU ^%4SP^ 1 3 5 0 CTto^ 
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(49) 1 1-50 7 0 3 1 

V^'I4cd^^#/co C©»5 0m 1 <?)^oa*;l/A(cggL, v"J#I*£: 
aLfcT^M^^mc«O^^ltSL/c 0 ie>nfc«^3 0ml 
OfSfp^TKT^feiff L/co &fc ^ n a *;I/AJS^7j<M-7 ^ A±"?3Sft 

14^?t£bTffi£/&^t#fc 0 C<9ffl£j£t^>U7^/l> (E. ;>Ol/**±. F-T 
y) *7A^5*7A^DVh^77>rH:«};»), lOOml©^^ 
10ml £0-n^>^ 1 0 %Ifl&x?-;k «&Jc-\3r"9->"t>3 0 %11^x^- 

M^OHfeS^^ LTDOMCATOP©7D-7^ Kffi*lR^4 2 
hC : O b e h v t o p^P^ FigO^-fiE 

Xf-y7°l. 1 - Q-^-^^T ; ''>;l/-2-0-^>^;l/-3-7'n ; &- 1 

^5<D^#^<l^./'c2 5 0m 1 (D^UicX^Xn^T^. OOg (4. 6mmol 
) (D 1 -0-**?*7 t ffl/- 2 -0--Ov;l/^>j-feD > K^^^l X-TX 
) ^1 2 Om 1 (Dh/l'X.yicmMZ&rco £<Dmmc4. 58g (13. 8mmol 
) <DmMit^Mt3. 62g (13. 8mmol) (D h V 7x-;V7^X7^ >^ijp 

;i/A(cigft¥$^ 3 0mi <Dmmmmm-r h v ^at 2 mat^u afekwafc^ 

*^AT«i£-t2\ a— £ u— x/^w?— -CK^TiCiiJibTefeSf*^ 
bT2. 5 g<Dm&Jim*W1to il««^'J*^6 0 (E. pOl/**± 
„ #^A^ffl^£X^y^aL#^i^nv F^:7-r — ^«fc 9, 100 

m 1 <7)-n^-9->. *\3rV->tp 1 %B^8?x^;k ^^V* 2 %g^g?x^;K 
fcv^-^ 3 %iixf;l/T«tH?^§ d i: ic «fc o til b/c 0 5>*i 
fc^^TLCTX^U-^U £5£j» (^U^^VK ^>*5%» 
^•/k Rf = 0. 5 6) ^ty^BS^y— ;l/bfco ^i/^n/c^mn-^i; 
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(50) &m.¥ 1 1 -5 0 7 0 3 1 

Xf7/2. 1 - 0 - ^ ^7ff - 2 - O y - 3 - ^ 

^H^*^#^rii^/c2 5 0ml ®M77X34'1:\ 1 -O-^ 

9g (4. Ommol) 1 0 0 m 1 (D^Mt- t: Yn7^y\z.mffi $t/c a CO) 
mmc2. 8g (40. Ommol) (O-T V V V A^** h4-> K^^ijDU S 
*SiS^I*f^ia*e4. 5Bt^»L/c 0 (>"J;*7^;K -n^+i-^^ 

5%^lxf;I/; R f = 0. 5 1) * — Lfco il^^ffl^L, 5 

Om 1 <^)fh7t KD77y»L/:„ f bo* L fzMM^t: u — ZV —jlj ^ 

$—vnQTicmmisrn&ffi3i%mrc 0 commas om 1 o^nnt^At 
mmz^ 3 0mi (Dfij^^^ h u vi^wmmm-v 2 mmvrco mmmitmt 

mfc? -efflk £ n — ^ y — 3L/ %tf U^C $ - T JC^Tfc Mli l 

t^fe^rStt^M^LTM^^tf/co C(Dl4«y'JA^6 0 (E. 

F-Ty) ±. ^4^>i*»i^x^;l/0fre> 1 0 %<Dl£l^£jgE (step 
gradiennt) »§*7A^n7h^7^f-»T, fitly Lfc 0 Ha6 5>*i 
fcTj'Mti T L C V —y L-tto 1&&.jmo%<£tS'ftm%: &ViJ?fW 

y^5%»^Rf = 0. 5 1) y°~ /l/U i-o-^-^^t-^ 
;W 2 -0-^>^>- 3-^/1/7^- 1 , 2-7 f, n^>v^-;l/^iR$<9 0 

Xr7^3. 1 -0-^^7^>;I/-2-0 — ^yjyjh-3- (S-p<^ 
71/- S- (6-bKP^y^'>;l/) ) -X;l/tw»A7 , P'7^ KO^fig 
«5©«fW£a^^Sg£flt3.;te2 5 0ml ©M77X3^f\ "7-t?5f* 
-0-^*7^/1/- 2 -0-^>^;V- 3 1 , 2--?u/$ 
yz/*—Asl. 02g (2. 2mmol) 1 2 Om 1 <D h fr3LyicmBZ&rc 0 C 
<£>M$JC3. 98g (22. Ommol) 0 6-7*0^*^/- /l/«rffiiOU ^ 
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(51) 1 1 - 50 7 0 31 

M3 0ml T?Jfcm L/co * n u AM^ftt/WiSrT ^ $/ ^ 2x±T?S3BI£-& 

iIi:ltIM^i^f/c 0 c©W»>"J^^6 0 (E. ^l^tt. K 
-Try) 5;fflt^iJ7A^D7 h^7^r — lOOmio^x #rtc 

1 0 m 1 (D^y-Zstp 1 0 m&lC^*V>tp 3 0 %^Ji^-/l/T* 

^^cjgm^^TmiaLfco tlc c^vhj^jw ^&*>*t*3 o%mm^ 

;K Rf=0. 4 1) T^^tl/cck-9^:^^#t?^lB^y-;PL. MIL 
T, tSM&Oin&mfot LT1R^8 5%T0BEHYT O P(D?u-?^ F^tf 

/Co 

h D : Mlfeffl 4 : O b e c a t o ptQ^P^ K^O^fig 
0t5©ll*ma:Jad!£^«*ll^.fe2 5 0ml ©^177X3*7, 7-lr5«: 
<D1 - O ^t^/V- 2-0 — 3-^^;l/^-*- 1 , 2-7°n^ 

(^-hC, Xf^yi^tfZ^^KiS) 1. Og (1. 7 5 
mrool) % 1 2 Om 1 <DY )V^>KmM^Tc 0 z.<omMc4. 3 0g (2 2. 0 
mmol) (OQ--fu^^\^Z/m^:Wm\^ mW.* 1 3 5°Ct3 0fli)DiL/c„ # 

M£rt#/co il«IM5 Om 1 ©^aDMAt^^^ #0fr&jILT 

tti^issHii^ffe. <KDfflM^'>v*y;i/6o ( e . */i/^*±. k>t^ 

) »5*7A^n7 h^77^- tc £ 0. 10 0ml <D-Mr+f>, ^ic 1 0 
Om 1 <D^*y->tp 1 0%fflftX^;K mm^*ryr>$*3 0 %B^X^;l/tSI 
^Wfc&ffiS^TfitfKL/co TLC 0>U;*J^VK ^>*3 0%»»x^;l/ 
. Rf = 0. 3 6) -e^$n/c<fc-5^:^%^ty^iii^y-;l/L, MfciLT 
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(52) <&m.¥- 1 1- 5 0 7 0 31 

. mfcfcV>n&MW£ LTlR^4 0 %-eO B E C A T OPC^dt^ F^tffc 

o 

h E : D o d m e c a p^DT^ FMg>oM 

1 0 0m 1 ^jS^^Xnt^-^ i goi, 2 -i/'\*Vr J ri'Jl'tt5/?V -fe U 
0m 1 ^h;l/X>ic^^-&fco COMtn. 8 4 goraftfb^ig^ 1 
. 46g<Dh'J7x -;P*X7 >r >£r«J Lfc c SJSil^^^iSTT? 2 4 B#P^ 

yiz.mm^fc 0 cmm^m^ML, oKS9oomg) <w&~e£.j& 

xf-y^2. i , 2 - 2r^±^±>2k^± 3 - >^ ^/i/T 7 § / ^ y g 
y >c>ffM 

1 0 0mKDM77X3c(]T\ 9 0 0 m g <D 3 -7nt- 1 , 2-^4^- 
f^;W^^'J-l!'J^3 0m 1 <D^nn*;l/A(Cjg»|$-&rco 7 2 0mg<?) 

Wi^rfiKK^ ^ A -g\ ifiiS L fc G n — * y — x; U-r # 

u 6 3 o m g co^ma^nrco 

Xt-v~?3 : Dodemecap ^7Vgj F^CTM; 
10 0ml CD^LJgy'^XnttJ-r\ Xf7 ~7 2 Ttf^tX/c: 1 , 2--J^^fi/ 
)V**i/—3-i?*3-A/7^S?VMy >2 7 Omg, 7o^-9->i0. 6 
2 8 g43«k^^y >>A0. 271g^80ml h;l/X>(^g^t/c 0 KJS 
1 2 0°Ct:i)DiU iSSIfiilo^fr^-^Uft, Sj£ 

oiifTii^^nvh^^^— (^^3 0%iixf/i/) ^ffii^T^exi 
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(53) 1 1- 5 0 7 0 3 1 

1 (O^uu^Ucmm^^, 3 0ml OJ^-r^^KT^Mn— hT3lHj^L 

1&S4 0 Omg) o 
^— h F : Dodmeha p07d^ F^<D-nfi£ 

1 0 0m 1 ^i77X3ifT\ ^-hE, X7^y :7°2 Ti#£>*lfc 6 3 0 m g 

3 g©7*nt^/-;l/^6 Om 1 <D h;l/X>{c^$Wc 0 SJESJg^^ji 
iiJfU*^»l 1 0°C{C/jDl&U ^%3 BP^JtL/co SJS<DiitT& 
»n?h^77^- C^+^^S OXgt^JiT^) M^T^—^ — U 

^Vr/X*^^ NJ) T-^L/Co ^»«-N^-*7->f. ^ai^7l/3 0%rg 

Ji^?fT3 o%s-e^tctiijn$^fco (£«30iRfi : 1 . 2 5 g ) 0 

Dome a t o p-^'Jd'^^WF ( "U l^^- K" ) jM^M 

7^-hA : D omc a t o p(Q7"PY^ F^<?)N H S xXf/WM 
HiiMl^- h BTJ^^tlfcDOMC ATOPWnv-f Ki (13 Omg 
„ 0. 1 7mmol) £r2 Om 1 (TfiLWr h^k Ko 7^>tc?gjj¥^-&. HOMt 
6 5mg (0. 5 6mmol) iDN-t: Fn^^nyN^^^ K$5j;rj l l 6mg ( 
(0. 5 6mmol) <»*/*/ 2 a^^A;^fyV ^ F£r«JLfc 0 
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(54) ^fS¥ 1 1 - 5 0 7 0 3 1 

COD 0 DM E C A P(?)NH SxXfMf#fc 0 
/<- F B : 5' -T^/Jk%&*Vn?5l'*?-Y(D^tf£ 
SEQ. ID. NO. lWi§5' -7^/»'j3)!^l/^F(DM 

iD^ryoi^;v^x*;i/T^^-r Ffe^tfr ^y y *x*;Kr^#v f^ 

fco 5' -T^y^^-yrf^^U^KO^^^^xy^CtiT^y u 
>*-*X*;l/7^VF (7^7^ hV^^^^r-Att, y*X^— >^-f, 
CA) 5' -TS.y^iQ^rV >^^fc 0 5? 

s^—hC : D omc a t o pg)NH SxXf^jl 5' -7^S3$&*V J ^ ^ 

k£g Foa y y°y y^c &%>v#?z is*?- 
j*—b B-vmm-$tircfrx*u^*jL—h*v dr^^u^K (300^10 

7K^ 2 . 2mg) JC3 3 /z 1 CD3MB^m^Fy^A4o«kt>"l m 1 cDX^y — ;l/£r 

^t-2o°c. i Btr^^tt^Wco ttJSbfe^-ydr^^u^F 

WFm^b7 F^rXtf— K£E£5#lffl-ClSftS-e\ 4 9 0 pi 1 COO. 2 

5moh e p e s?g$ (pH 8. i ) icmm^^trc 0 z.<ommc2 i o /i i ot? 

y^>*5^rj'2 8 0 \l 1 <D2 5mM^:t#^>"|£NH SXXf/UDlf 'J v^fS 
*1m%.rc 0 4CfcS^^l/f7^XL, 5 5°CT'>&< fct> 1 8BmgjS£ 
Hifco igi^lOmlOfa-^U 2 8 0 \l 1 ©3M»»thU «7A> 7 
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(55) ftmW- 1 1 -5 0 7 0 3 1 

0 0 il 1 0)7^35 &TS 7 . 9 m 1 <DJL$S— )\sT*-2 0°Cr4 N &< £ & 2 B^^Ui 
L/to £ Cfc^M^r 17, OOOrpm, 4 °CT' 1 m&M'hftM U ±rf ^ 

^L/c 0 mznttv u^^u^Y^m^iyy htt^m^*, 1 m 1 ozk^ 

ft?£-frfc 0 £<Dffi£/»£rO. lMffiMT>^-VI± (pH7) ^^a-T^.^^ 
7-/l/?ig£Jl2-eC 8 7y7;W^y^ (radial pak) ^7i,»t§IiHP 

U & is** F£^rT5#iIP&:/— /l/U itliLT^M^ 1 - 2 m 1 £>7k 
{CiSfBS^ 0. 2 5ml(D3MSith'J , >A$5 < i:tf8mlx^y-;H?-2 

^wjiii 

f£$£><; 4-°V— A^Jti^nfcMOD 0 P E (7^>f#-7-'J tf F*±> 
T^AX^— , AL) ; 31/Xfn- (;r/S>?M?— ^— 'J £ F*±. Z^x 

^l^f^S? ("OA" ;?fx7^7 a l/m MN) ; *5«fctf± 

^<7)<fc5fc:^ji£*lfcDODME C A P, DOMCATOP. DOMHYTOP 
„ DODMECAP, OBEHYTOP*J:tfOBECASTOP^Wc 



m&&. 10:5: 2t-fe5, "±mn" <Dmmt± : &<DVtfv—2*<D±mft<D 

£#rTfc5 0 TfHO^X^n^-^-jC— h^-ij dT^^U^FtiS E Q. ID. N 

pH7. 4<D«tt««ifi7kt?*X*P^-*x— h^-'Jrf>t^lx^-^F<DO. 5 m 
Mj§?££ 1 m 1 #£?7]<&ffiT#tfzkfc<*-£fco iiftWf^nU 3 7 °C 
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(56) <&m¥ 1 1- 5 0 7 0 3 1 

# — — h^^r;l/^— ^jlbT^LmL. <D z: MM * £ V jH V — A % 

7V^^z/3>7u'r?->B>Tvli'f%:m^TfrmLt£ 0 (Arnold H, 

PCT WO 8 9/0 2 4 7 6#D „ 

^«JIV 

1 0 %^J^^Jfil?f BRL& >K7^7>K, NY) ItfsKtZ 2 

mlORPMI-1 64 Oigiti! hTM^— *±, ^^-XHVl/ 

, MD) ^ £0|5T2X 1 0 6 » (U 9 3 7*fflSS ; ATCC, n«^e;K M 
D) %6-y2L?MDim&tgmy , l'— MC»SU 5%C02^3 5Wy*a 
^-hbfco ^Mffi^Tk (pH7. 4) {C^^tifcU^V-A^^y-fe;Wt: 

#^>14J§gftD0DME C A P. DODMEHAP. DOMCATOP. DO 
MHYTOP. OBEHYT O P ^.fcl&O B E C A T OPm'J stfV— At±« 

1 0 %^^lfiiyi^A>/f R P M I - 1 6 4 O^tti!^. ^SPT 2 . 8X10* 
» (Jurkat fflgg ; ATCC) ^r2*0 15ml l 0m 1 JC& 

Scfc^tCita^fco ±m&i$jWcgiJ<D§«fc:#U M3r±$ 

(Dmt&lmllcmzfMMZ&rco Uha^7^;VX (HIV-Ihib) <DMft4. 
0m 1 ^—r/fc^jtaU »*4. 0m ] ^WcilinLfco » 

«2B#F^3 7°C, 5%C02HitT^>+a^-Mfc o 7 V —<DV ^jVXlt 

mmfrzffc&L. mmt3 5m 1 (D^mumxsmsLfto 
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(57) 1 1- 50 7 0 3 1 

&3mmi8&zfttmmm* 9 6 v^wmrngm-fis—vic i 2 5 \i 1 <dtv 

7 U -<9* V d 5* >7 u^-^- F£ry :r.7Wc?&taU ^b-h^5 % C C^UHMT 
3 7 6 B^-r Lfco ^B^±^»*5<fct>>fM^^T, p 2 4 

Seu^l^^rfeiJ^M®^ (antigen capture assay) i^—jV-^ — { L,/ui? 

try- fl;usp4, 88 6, 1 4 2) ic&K>ikfeLrc 0 %£m*m 

fllKDOMC A T O P^ffl^tSji^ti/c 'J t°y-A, ^fclt^Vdi^^U^r^ 
-Ate. p 2 4 I^^KD^m^M^ic^oT^^ti^) cfc^fd, >>^7l/XcD*I§y£: 
02fc4ot^T(±, ry^^y^^ty^f t^SsfiD O DM E C A P<D£gHI 

1 1 t e ^ = y d 3 £ mz 3 i/Xf n— 7i/^ffl ^rmm 2 tifc u # v- aoisjh 

nl^Xxn-7V#lr^ffi%<fc D *>y-r7l/X?I^c0WJ{<:^^c { k D^^J-efe 
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